
Shock Absorbing System

Sometimes an aerospace-developed system with

slear spinoff potential languishes on the shelf for lack of
an immediate application, then is rediscovered years
later as advancing technology in other areas creates a
need. An example is a lightweight, inexpensive
shock-absorbing System developed by Langley Research
Center two decades ago, now in service as a safety
device for an automated railway at Duke University
Medical Center, Durham, North Carolina (below).

In the early days of space flight, NASA was looking for
, a means of dissipating the energy generated by a

spacecraft landing at excess velocity on Earth, the
moon or another planet. Langley's answer was a
"frang!ble"nbreakable--metal tube incorporated in the
spacecraft's landing leg. If the spacecraft were to hit the
surface at a descent rate greater than intended, the
impact would shatter the tube; in the process of
fragmenting, the tube would absorb energy and reduce
the landing shock.

The Transportation Technology Division of Otis
Elevator Company, Denver, Colorado found a use for the
innovation in the design of Duke's People/Cargo
Transportation System. The need for the "people mover"
arose when the Medical Center expanded its facilities to
include, in addition to the existing hospital, a second
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hospitalaquarterofamiledistant.Thetransportation
systemconsistsoffourelectrically-propelled
22-passengervehicles,likethoseshownabove,which
moveonacushionofairalongguidewaysconnecting
thetwohospitalsandaparkinglot.Carryingpatients,
visitors,staffandcargoatabout25milesperhour,the
carsstopautomaticallyatterminalsineachhospitaland
intheparkingarea.Attheendsofeachguidewayare
frangibletube"buffers"(right).Ifaslowingcarshould
failto makeacompletestopattheterminal,it would
bumpandshatterthetubes,absorbingenergythatmight
otherwisejoltthepassengersordamagethevehicle.

OtisElevatorlearnedofthistechnologyseveralyears
agowhen,underaNASAgrant,DenverResearch
Institute(DRI)wastestingthepotentialoffrangible
tubingforsuchcivilapplicationsaselevatororauto
bumpershockabsorbers;Otisconductedtheelevator
testsundersubcontractwithDRI.Thisexperienceledto
thecompany'sincorporationofthetubularenergy
absorbersintheDukesystem,in lieuofamore
complicatedandexpensivehydraulicdevice. 113


